Introduction
Personality disorders (PDs) are persistent and pervasive patterns of inner experience and behaviour that impact interpersonal functioning. This conceptualization constitutes the general PD criterion of the operationalized diagnostic algorithm in DSM-IV-TR [1] and in the upcoming DSM-5 [2] . PDs are consequently by definition disorders of social interactions and interpersonal relations. In other words, subjects with pathological personality traits exhibit socio-culturally deviant interpersonal functioning. However, although conceptualized as a general PD criterion, interpersonal dysfunction is not readily found in some PD categories, in particular in histrionic or obsessive-compulsive PD. Thus, it is not surprising that clinicians rate the social impairment associated with the criterion for those two PDs as relatively low [3] . Support for this subjective appraisal is provided by Cramer et al. [4] , who found that histrionic and obsessive-compulsive PDs were not related to significantly reduced global quality of life. In addition, Oltmanns et al. [5] found that histrionic PD was actually associated with higher social functioning, which is, considering the general criterion of interpersonal functioning deficits, a conflicting finding.
As explained above, interpersonal functioning is a fundamental factor of PDs, but has hardly been examined with respect to all 10 PD dimensions to date. Various studies have reported that global psychosocial functioning is significantly impaired in subjects with PDs [4] [5] [6] [7] [8] [9] . However, very few studies have examined specific aspects of interpersonal functioning. There is evidence that the negative effects of PD symptoms on interpersonal functioning play a role in separation and divorce [6, 10, 11] , lack of social support [4, 12] , fewer close friends [5] , and poorer interpersonal relationships [4, 13] .
To better apprehend the consequences of PD symptomatology on interpersonal functioning, especially in PD dimensions other than borderline PD, more studies are required that extensively examine relationships and social behaviour in subjects with pathological personality. As Samuels [14] stated in a recent review, there is still a need for epidemiological studies of factors related to PDs in the general population. Thus, the aim of the present study was to expand the literature on interpersonal functioning in all 10 DSM-IV PD dimensions by specifically focusing on social behaviour, partnership, friendships, social network as well as social support in a large community sample of 20-to 41-year-old adults.
Methods

Study design and sampling
This study was conducted within the scope of the Epidemiology Survey of the Zurich Programme for Sustainable Development of Mental Health Services (ZInEP; in German: ''Zürcher Impulsprogramm zur nachhaltigen Entwicklung der Psychiatrie''), a research and health care programme involving several psychiatric research divisions and mental health services of the canton of Zurich, Switzerland. The epidemiology survey is one of the six ZInEP subprojects and consists of four components: (1) a short telephone screening, (2) a comprehensive semi-structured face-to-face interview followed by self-report questionnaires, (3) tests in the sociophysiological laboratory, and (4) a longitudinal survey (see Fig. 1 ). The telephone screening and semi-structured interviews started in August 2010, the tests at the sociophysiological laboratory in February 2011, and the longitudinal survey in April 2011. The screening ended in May 2012 and all other components in September 2012.
First, a total of 9,829 Swiss males and females aged 20-41 years at the onset of the survey and considered representative of the general population of the canton of Zurich, Switzerland were screened by computer assisted telephone interview (CATI) using the Symptom Checklist 27 (SCL-27) [15] . All participants were randomly chosen through the resident registration offices of all municipalities of the canton of Zurich. Residents without Swiss nationality were excluded from the study. The CATI was conducted by GfK (Growth for Knowledge), a major market and field research institute, in accordance with instructions from the ZInEP research team. The overall response rate was 53.6 %. Reasons for non-response were no response, only telephone responder, incorrect telephone number, communication impossible, unavailability during the study period or refusal by a third person or the target person. In cases where potential subjects were available by telephone, the response rate was 73.9 %.
Second, 1,500 subjects were randomly selected from the initial screening sample for subsequent face-to-face interviews (response rate: 65.2 %). We applied a stratified sampling procedure including 60 % high-scorers (scoring above the 75th percentile of the global severity index of the SCL-27) and 40 % low-scorers (scoring below the 75th percentile of the global severity index). The basic sampling design was adapted from the longitudinal Zurich cohortstudy [16] and was chosen to enrich the sample with subjects at high-risk of mental disorders. Such a two-phase procedure with initial screening and subsequent interview with a stratified subsample is fairly common in epidemiological surveys [17] . Face-to-face interviews were conducted by experienced and extensively trained clinical psychologists. The interviews took place either at the participants' home or at the Psychiatric University Hospital in Zurich. All participants who completed the semi-structured interview were required to complete additional questionnaires. For this purpose, the sample was divided into subsamples focusing either on psychosis (N = 820) or on PDs (N = 680). Out of a total of 680 subjects in the PD subsample, 169 (24.9 %) refused to return or to complete all questionnaires required for the present study, resulting in a reduced final sample size of N = 511 (284 females; 227 males).
The ZInEP epidemiology survey was approved by the Zurich State Ethical Committee (KEK) to fulfil all legal and data privacy protection requirements and is in strict accordance with the declaration of Helsinki of the World Medical Association. All participants gave their written informed consent.
Instruments and measures
To measure PD dimensions we used the Assessment of DSM-IV Personality Disorders Questionnaire (ADP-IV) [18] . The ADP-IV design allows a dimensional trait-score and a categorical PD diagnosis for each of the DSM-IV PDs. The ADP-IV is a paper-pencil self-report instrument consisting of 94 items which represent the 80 criteria of the 10 DSM-IV PD and the 14 research criteria of the depressive PD and the passive-aggressive PD. Each traitquestion is rated on a 7-point Likert scale, ranging from ''totally disagree'' to ''totally agree''. For the present study we used a German translation by Doering et al. [19] . Internal consistency of the ADP-IV dimensional PD scales is good [19, 20] and test-retest reliability and concurrent validity of the dimensional ADP-IV trait-scores are also satisfactory [19, 20] . Most importantly, the ADP-IV showed good concordance with the SCID-II interview [21] and may be considered as an economic and valid alternative to semi-structured interviews.
All other variables included in the analysis were provided by the semi-structured interview, which was conducted using the ''Structured Psychopathological Interview and Rating of the Social Consequences of Psychological Disturbances for Epidemiology'' (SPIKE) [22] . This semistructured interview, developed for epidemiological surveys in psychiatric research, assesses data about sociodemography, somatic syndromes, psychopathology, substance use, medication, health services, impairment, and social activity. All variables of interpersonal functioning were taken from the sections on ''demography'' and ''social network and partnership'', which are two of the various sections included in the SPIKE. Each variable was assessed by a single question with standardized response options, except for number of close friends and relatives and the social support provided by them. The latter was assessed with a visual analogue scale ranging from 0 ''no social support at all'' to 10 ''extensive social support''. All participants who indicated that they had no partner were additionally asked whether they felt a need for more emotional warmth, which we defined as a proxy for loneliness. In contrast, participants who confirmed that they had a partner were asked if they experienced distress related to the partnership and how frequently severe conflicts with the partner occurred.
Statistical analysis
All associations between PD dimensions and psychosocial functioning were examined with a series of generalized linear models (GLM). PD dimensions were entered as the dependent variables. Because they were all right skewed, and after checking for the Akaike information criterion and the Bayesian information criterion, we fitted models with gamma distribution and log-link function. All continuous predictor variables were standardized using the z-transformation. All models were adjusted for age and sex. A robust estimator was used to reduce the effects of outliers and influential observations. Results were reported with unstandardized regression coefficients (b) and their standard errors (SE). All analyses were performed with SPSS 20 for Macintosh.
Results
Because there were no substantial sex differences with respect to most PD dimensions and to increase the statistical power we just report the results unadjusted for sex. The three exceptions to that rule are indicated below. Associations between PD dimensions and interpersonal functioning are indicated in Tables 1, 2, 3. Paranoid PD was significantly related to living alone, having no children, being unmarried, distress in friendships, conflicts with friends, having no partner; and if there was a partner paranoid PD was associated with high distress and severe conflicts with the partner. Schizoid PD was significantly associated with living alone, distress in friendships, conflicts with friends, feeling lonely, having no partner, and distress in partnership. In contrast with all other PD dimensions schizoid PD was negatively related to feeling lonely, that is, subjects scoring high on the schizoid PD dimension indicated they felt less lonely. Schizotypal PD was significantly related to all nine predictors of interpersonal functioning. The association between schizotypal PD and distress in friendships was considerably strong (see Table 1 ).
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Antisocial PD was significantly associated with having no children, being unmarried, distress in friendships and conflicts with friends, having no partner, and distress in partnership. One marked sex difference emerged: severe conflicts with partner was negatively related to antisocial PD in females (b = -0.141, p = 0.020), whereas in males it was highly positively related (b = 0.452, p \ 0.001). Borderline PD was significantly related to all nine indicators of interpersonal functioning. Furthermore, associations with distress in friendships, conflicts with friends, as well as feeling lonely were considerably higher than those found in other PD dimensions. Histrionic PD was significantly associated with all predictors of interpersonal functioning except for conflicts with partner. Finally, narcissistic PD was significantly related to living alone, having no children, being unmarried, distress in friendships and conflicts with friends, having no partner, and distress in partnership (see Table 2 ). With respect to narcissistic PD another sex difference emerged: high distress in partnership showed a substantial effect in females (b = 0.210, p \ 0.001), but not in males (b = 0.018, p = 0.794).
Avoidant PD was significantly related to living alone, having no children, being unmarried, distress in friendships and conflicts with friends, and having no partner. Dependent PD was significantly related to living alone, having no children, distress in friendships as well as conflicts with friends, feeling lonely, and distress in partnership. Finally, obsessive-compulsive PD was significantly associated with living alone, distress in friendships and conflicts with friends, having no partner, and distress in partnership. The total score, which is a sum-score of all 10 PD dimensions, was significantly related to all indicators except for feeling lonely and conflicts with partner (see Table 3 ). Associations between PD dimensions and the social network as a proxy of interpersonal functioning are reported in Table 4 . Paranoid, schizotypal, borderline, narcissistic, avoidant, dependent, and obsessive-compulsive PDs as well as the total PD score were significantly negatively related to the number of close friends and relatives and the social support provided by them. Importantly, narcissistic PD was significantly related to social support by friends only in females (b = -0.091, p \ 0.001), but not in males (b = 0.003, p = 0.900). Schizoid PD was negatively associated with social support from friends and relatives and number of close relatives.
Antisocial PD was significantly negatively associated with the number of close relatives, whereas histrionic PD was negatively related to the number of close friends and relatives, but only to the social support provided by relatives.
Discussion
In this study, we examined interpersonal functioning in association with dimensional trait-scores of all 10 DSM-IV PDs, using data from a large community sample of 20-41 year-old adults. To the best of our knowledge, this is the first study that has focused specifically on various indicators of social behaviour and social support in all 10 DSM-IV PDs using data from the general population. In Table 2 Association between interpersonal functioning and Cluster B PD dimensions sum, the results showed that general personality pathology was associated with living alone, having no children, being unmarried, having considerable distress and conflicts with friends, feeling lonely (except for schizoid PD), and having no partner. Living in a committed partnership and scoring high on any PD dimension except for avoidant PD was associated with high relationship distress. Rather surprisingly, severe conflicts with a partner were uniquely associated with paranoid, schizotypal, and borderline PD. The number of close friends and relatives or the social support provided by them was negatively related to all PD dimensions. Every PD dimension was significantly associated with the majority of indicators of interpersonal functioning deficits, indicating a pervasive and consistent effect.
We conclude from our data that general personality maladjustment is highly indicative of a rather detached and solitary lifestyle without partner and children, conflictual and disturbed interpersonal relations, few close friends and relatives, and lack of social support. Consequently, all 10 DSM-IV PDs are characterised by rather high psychosocial distress and functional impairment. These findings are mostly in line with the literature [4] [5] [6] [7] [8] [9] . However, our results conflict with an association between social functioning specifically reported for histrionic PD. In contrast to Oltmanns et al. [5] who reported a positive association, we found a consistent negative association between histrionic PD and interpersonal functioning. However, as the authors state in their discussion of this particular finding, they doubt that histrionic subjects exhibit better social functioning. Instead, they attribute the positive association found in their data to a methodological artefact based on the questionnaire they applied, which included questions such as ''how many times in the last 2 weeks have you gone out socially with other people'' or ''how many friends have you seen or been in contact with in the last two weeks?''. In agreement with Oltmanns et al. [5] we consider such measures as rather weak indicators of interpersonal functioning deficits-especially in relation with histrionic PD, which is characterized by superficial relationships-and suggest that questions that directly assess conflicts and distress in relationships, as provided in the present study, are more valid indicators of social dysfunction. Finally, in contrast to Cramer et al. [4] , our results suggest that both histrionic and obsessive-compulsive PDs are significantly related to reduced quality of life, given that interpersonal functioning is a crucial indicator of quality of life. Schizotypal and borderline PD were the only dimensions that were significantly related to all predictors and the only disorders that showed some considerably strong associations relative to other PD dimensions. This is in accordance with other studies, which have found that psychosocial and functional impairment is more severe, persistent and enduring in patients with schizotypal, and in particular, borderline PD compared with other PD diagnoses [9, 23, 24] . Consequently, it seems that associations with social factors are particularly strong in schizotypal and borderline PD, which we have also recently demonstrated with respect to childhood adversity [25] .
Some studies suggest that psychosocial and functional impairment is more severe, persistent and enduring in patients with PDs than, for instance, in subjects with major depression [9, 13, 23] . Skodol et al. [9] state that impairment in social relationships appears to be highly stable over time in subjects with PDs. Furthermore, it has been shown that co-occurring PDs significantly increase impairment in social functioning in patients with mood disorders [26] [27] [28] . Thus, interpersonal dysfunction is a very serious issue in subjects with pathological personality traits. This assumption is supported by an Italian study which found that among diagnoses of schizophrenia, affective disorder and PD only the latter accounted for reduced quality of social relations when adjusted for various covariates [29] . Further evidence is provided by two other studies, which found that PDs significantly reduced the subjective quality of life [4, 30] . Soeteman et al. [30] additionally showed that the quality of life was inversely related to the number of comorbid PD diagnoses and that the quality of life in PD patients was comparable to that of patients with lung cancer or Parkinson's disease. This is in accordance with our data, where the total PD score was significantly related to most indicators of social functioning. That finding indicates that social dysfunction increases with the accumulation of additional PD symptoms.
Despite the strengths of a large community sample and careful and elaborate assessment of interpersonal functioning in association with all 10 DSM-IV PDs, this study is also subject to one major limitation. Because of the cross-sectional design we cannot draw causal conclusions from our data. It could be that interpersonal functioning has an effect on PD symptoms, or vice versa. However, since PDs usually originate in early adolescence and are rather stable and enduring conditions over time [31] , it is more plausible that PD symptoms preceded our indicators of interpersonal functioning. It makes intuitively more sense to conclude that subjects are unmarried, have no children and experience more distress and conflicts in their relationships because they have pathological personality traits, and not the other way round. In addition we acknowledge the reduced response rate. Assuming that more severely ill people are harder to access and less willing to participate, we cannot exclude a bias in this respect. Furthermore, all data in the present study relied on self-reports, which means that our results may be biased through omission, denial, or concealment.
In conclusion, in this study we addressed an important issue of PD research that has hardly been examined before. Although a main criterion for PD diagnosis [1] very few studies have specifically examined interpersonal functioning deficits in all PDs. In this respect, we found that subjects scoring high on any PD dimension reported considerable deficits in interpersonal functioning, as characterized through a solitary lifestyle, conflictual and distressful social relations, and a lack of social support. All DSM-IV PDs are associated with poor interpersonal functioning, but there is some evidence that schizotypal and in particular borderline symptomatology affects deficits in social interactions even more profoundly than other PD dimensions. These deficits have detrimental effects on the quality of life and a serious impact on public mental health policies [14, 32, 33] .
